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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS 

No claim of confidentially is made for information contained in the above study on the basis of its falling 
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GOOD LABORATORY PRACTICE STATEMENTS 

This study was not conducted in accordance with Good Laboratory Practice Standards, 40 CFR § 160 as it 

is not a study as defined in the regulation; therefore there was no Study Director or Sponsor. 

Submitter: Date: 12/09/2015 

Bob MacDonald 

Agent for Biosafe, Inc. 
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DATA DISCUSSION 

Supplemental Amendment 

The purpose of this supplemental amendment is to provide EPA with the specific support submitted to 

FDA to obtain the Threshold of Regulation (TOR) Exemption granted by FDA on December 30, 2013. 

Through this discussion, including supplemental data (extracted from Form FDA-3480) and additional 
information on the bonding of the chemical to the substrate, to provide EPA with the necessary data for 

further consideration in their assessment. 

The priority being to reach concurrence with the Agency in affirming that dietary concentrations are 

below the 200 ppb level, avoiding the need for chronic toxicity testing (870.4100, 870.4200, 870.6200 
and 870.7485). 

Overview 

Organofunctional silane molecules are reactive molecules with a silicon base and oxygen pendent 

groups that covalently bond to surfaces and allow homopolymerization. These silanol bonds are very 

stable and among the strongest bonds in chemistry. They form high molecular weight coatings on 

surfaces and interpenetrating networks (IPNs) within substrates like polymers. Silanes are used to bind 

the heat shield on the space shuttle and in the adhesives that hold glass in place in high-rise building 

window walls. Thus they are commercially known for their strong bonding and resistance to leaching. 

Although we have taken a worst-case scenario by assuming 100% leaching of the high molecular weight 

polymer leaving the treated article (knowing it cannot so leach, since it is insoluble in polar and non-

polar solvents), we are extending the body systems exposure over the useful life of the food contact 

article. 

Understandingly, there is no scenario where 100% of the cured, high-molecular-weight coating or IPN 

would leach into the food all at once. The most likely scenario being that some of the silane at the 

surface of the coating or polymer may be abraded off over a long period of time, but that this would be 

minimal compared to the remaining silane (1% by weight max) that remains throughout the coating or 

polymer. Any such polymer abraded would itself be insoluble and would not migrate into the body since 

it is of a molecular weight and solubility that would make such movement impossible. 

By the nature of their addition and reactions in the plastics there is uniform distribution and the 

available polymeric is insoluble in polar and non-polar solvents. This obviates the possibility of total 

exposure in a 24 hour period of time and the possibility of 200 ppb being available for contact. 

Calculations made were based upon 100% extraction over the life of the treated article. Additional 
factors were taken into account to address the density of treated material, repeat use of the articles, 
potential intermittent contact with food and the lifespan of the specific type of article, (see pages 6-8 of 
10) 
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Intended Use Examples 

An example of a repeat use article is a polyolefin, nylon or polyurethane used in a commercial food 
preparation area such as cutting surfaces. Such an article will be used at ambient temperatures not to 
exceed 100 degrees C. It is estimated that the cutting surface will be used once a day over a five year 
period. 

Another example is a laminate food preparation surface. This article may come in contact with food on 
an intermittent basis. An estimate of 10 grams of food over 1 square inch 365 times a year. It is 
estimated that the counter top would have a 10-15 year lifespan. 

A third example is a commercial or industrial cooler interior with a 10 year lifetime. 

Additional scenarios: 
Repeat use activated carbon water filters are prone to growth of bacteria on the surface when they are 
stored at ambient conditions between uses. Treatment of the activated carbon with HM 4100 
Antimicrobial extends the life of the filter by reducing the growth of bacteria on the surface. Activated 
Carbon Example is included where carbon is used at point of use. 

Melamine formaldehyde surfaces for use in food preparation areas. High and Low Density polyethylene 
or polypropylene laminate used for commercial food preparation and cutting surfaces. Polyurethane 
clear coat paint or sealant for food contact surfaces. Waxes for food contact surfaces. Spray application 
using .025% active HM 4100 Antimicrobial for food contact surfaces. Vinyl tubing used for transfer of 
water or soft drinks. 

Specifics are given in each example calculation (see pages 6-8 of 10) 

Migration Testing Option 

Exposure estimates are calculated assuming a worst case where 100% of HM 4100 Antimicrobial is 
extracted and makes contact with food. It is assumed that 10 grams of food will contact 1 square inch of 
surface each time food contacts the surface. The average lifetime of each surface, device or part is 
proposed in each calculation given. 

The density of most polymeric laminates, thin films and coatings range from 0.9-1.2 g/cm3. The density 
as reported in the literature is used in calculations. These materials range in thickness from .0005 inches 
to 0.005 inches. All calculations factor in the appropriate thickness. The concentration of HM 4100 
Antimicrobial in each material vary depending on quantity that is required for optimum performance. In 
no case will the concentration exceed 1% HM 4100 Antimicrobial. 

Treated materials also include molded, extruded or machined plastic parts that have a maximum of 1% 
HM 4100 Antimicrobial incorporated through the use of a master batch process. In these cases, HM 
4100 Antimicrobial becomes an integral part of the plastic formulation and is distributed evenly 
throughout the part as an interpenetrating network. In such cases, food only contacts the surfaces and 
it can be assumed that food only penetrates 1-3 mils of the device or part. This estimate of the 
penetration thickness will be used in calculations rather than the actual weight of the molded part etc. 
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Conclusion 

HM 4100 Antimicrobial provides permanence by covalently bonding with the matrix forming an 
interpenetrating network for the substrate being treated. It therefore does not leach over time. Ail 
exposure levels were however determined by assuming 100% extraction over the life of the treated 
article. In all cases DC was calculated to be below 0.1 ppb. 

CALCULATIONS 

•Mini. iMMwai MMitHlMi mamui: 

1M K1 m z JKB m-
.aDisr.06 -

MaornunarHM419toMittiatotoi% aceve. 0X99 
CouilertDp lamtoalc nas 15 yearWiOm«andtouMd31lmeeadaydr 16425 ttMB 
1 to sqcoBtactt 10 grams rood ^crtttmi! lutuiweiyttaftoDdi aontaeingsur 16429 vans 

164XS 
to 15 yean edraamgorHM4i9 0X59 mg 
<M>:mgorHM 419/(X) kg oT food oixns >n9*9(PPn>) 
••M>-toppb 1X221 ppbHM4100 
DC: "consumptton value 0X5 0X76 ppbHM4ia 

r-n—---T- - OXQM PPO 
0X114 PPO 

graisMc IsqmtiBJngttenttyori.OgFcc 
fiigofHM4l00 Miyittf brnMBXHM4lMooncenlnilonXl()0O(csmerttoin9i) 

number cpfftnes used X lOgrameorttxtdperetiiareML 
Above dvkM by 10DD 10 amen to kg 
fMOtoment or «cign or HM 41« 

of eznctani awtted by total vcigM or oonttded toed 
mu^My by 1000 to convtot to ppb 

abovt by conwmpaon vtoue 

lniptotlyat13«matomum 
at 15% Mvdraum 

iwptlyal3%iliniHH 

MadmumorHM4iootoiarT»atoaii% acbve. 
OoiffiteitopiimrtoetHi isyearwetorteanotoweddlimeeadaya 
1 to eqcontaclB 10 ̂ ans food each tone-total wei^it or tooooonMtogeur 
Gonvertwe^M oribod ooftad to KG 

0.0223 
OiiOOl 
0.1016 
OiXMI 

to IS yean ctoractni9orffM4in 
<M>: mg OTHM 4100 /pi) kg ortsod 
«i4>toppe 
DC: "PP conktfTtolton vtoueoiu 

iJBISto-
jxn/M-

21000 
210000 

219 
mg 
mgagvim) 
pp0HW4t00 
ppo 

0.029 oe 
DJXKQ garrtotoc 
0.0223 fngorHM4100 

gnme 

tf 1 sq todi wing denety or0.09 9«r 
iMigrit oriantoiate X HM 41M eoneotoalion X109 (convert to mgs) 

nwitoer or tonw uMd X10 gone oTfDod per equate inolL 
Above tovHBd by 1000 to coivcn to kg 
iwlMimert or weignior NM 419 
weigbt or exkactan tovneo by tots weigM or eonocied tood 
ntoVHy by 109 to cenven to ppb 
mifltoiy above by coneumpttri vtoue 

DCddaztowm toipii% CM 
DCKaitowm totowtty me 

flilOOS 
OilOOS 
oinoi wo 

bnpttoly ati3%ma(>nm 
lrrqNal(yat15%li4aatmim 
bnpwttyat3%Mai>mrn 

olea ood IB .0005 todtoc Ibtt 

Madnun or HM 419 to dear coat at 1 % active. 
oear coat nas 7 year todttne and to uecd 3 tones a day a 
1 to «q contacts 10 grame food eacn nme-tttai wei^it or nod eoniaettog iw 
convert weigbl or rood contact to KG 
to 7 yean extracting or fw 419 0.0675 
<M>7ngorHM4i9AX)kgoriDod o.9ii 
«M>toppO 1.1416 
DC: conwnplton value 0.05 0X57076 

DCM 
ocai 

nmpurt^c nJOOTASO 

0X005 
0.0063 
0.0068 
0.0875 

7«6» 
76.66 
mg 
mgagogim} 
ppb HM 419 
PpbHW419 

H* 

ppb 

iiigori«i4iao 
ori eq mot letog dOTEty or 1.06 9Cc 
or laminale X HM 419 cancerdraoon X109 (convert to mgi) 

rHtotocr or tone* ttoeo X to grams or iDod per igaae mot 
Above dvided by 109 to convert to kg 
recttoement or weigni or HM 419 

to eztactam evided by tote eeigM oroontoded ibod 
matoxy by 109 to convert to ppb 
muitoiry above by consumption vtoue 

impiaKy at13 % madmum 
inipial^atl5%MaidnMn 
imiMit^a(3% Maemem 

Page 6 of 10 



Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1) 

yiMMiBrroodcoiiHrtlwacw 

for 18 iKX>5 nchK Vitt ItoxllniinkSkf 0.0005 kis 
Q.0QB3 ee 
O.OfDB gamerae Mtgrncr 1 cq men using dersRy or0.93 9«c 

Maonwn or HM 4100 n dear coat «t 1 % acove. 0J»78 mgarHM4i00 weigK tf tamtoata X HM 4100 conoetaaOon X1000 (oomeft to rngs) 
waxhaai yearMMmeanQftuccdSiimeaaaror 1096 •noi simple muigkcatwn 
1 at cq oontxtt 10 grams ibod eadi m-lDtat tf feod oottdng or 10960 9m nuitoer of «nes used X10 grvns oriood per agiara ML 
corrvcrt »e9c oriDoo conixi to KG 10.96 Above dwtded by 1000 to oorwcd to kg 
in 1 years cmcimgorHM4iOO owe mg redatamtail oreetgnorHM 4100 

]ng or M4 4100 Jp() kg or food QiKior mgtagfppm) •eigit d ertactart aviaeo by tota wcige of contactad tood 
«M>inp(to Q.7078 muKply by lOOO to convert to ppb 

ojoooas meilply above by corwurapOon vtaue 

Qwoaos PPO imptatty at 13 % mattmen 
0.000005 PPO impifiqr at 15% Mattnum 

Adtt/MmH Cmtmm FzaMtta M BolMiM • 

0.000001 ppo impuit^ at3% llagdmum 

*•.•^—11 t^iwwi CM»y wyai m gJSiig=-B 

3gtams 
Tftemaxcoraefttf HM 4lCGlso.2S% QJKCS % 
TDe total amoun or w 4100 to caroonuoeft 0AD75 grams exl 0.75 mgtait muipty wcigtt or canon by wege pcreert or HM 41X aOrt 
>iAKMrtorteaM<i«ai»r gallons 70 gal 
M^itDrmerin kg 26619 convert ecigtt of water munxygakons by 3.8 kg per gtacn 
<M» snlTaBon value mg or ftoUiDO per kg wMer 0.DD2619S5 ppm OMtto total mg of HM 4 too by weigN cf water passed evougi carbon 
•diuinppo 2.61954807 ppb muktofy by 1000 to convert to ppb 
DC: "CaAon consmpkon value 0il3 0.08450647 ppb rmii|Hy MKtee by coraumpOon vteue 

a0l099624 ppo impifity at 13 % maonan 
D.0126B797 ppb imptfity at 15% Maaium 
0.00053759 ppb imptfityat3%MadR«en 

Crfr9n biimgHTrtitrf 
too grams 

The ITHU contefit gl HM 4100 b Q2b\ 
The total amount olHM 4100 to certiontilock 0J)2S grams txt 25mgexl mutafify weigM of cerbon by weghl percent of HM 4IX acbve 
Amount o( Heated wulei golons 2400 9«i 
waiglit d walet vi kg 9120 kg Convert weighl of water mulbply galtora by 3.6 kg per gaion 
«M> .mgiiitton valua mg d HM41U0 per kg watai 0.00274123 ppm divide lotel mg d HM 41W by weighl ol water passed Uiror^li carbon 
«M> toppb 274122807 ppb mulbply by 1000 to convert to ppb 
DC**Cartx)n consumption vakM 003 0 087236fM ppb 

0 01060079 ppb Impunly al13 % mexanum 
0 01233SS3 ppb Impurily at 15% Maxtoum 

DC UaxinMtoi knfxrtv DirnathytcKtadecy^^ 0 00246711 ppb lfnputttyei3%Maximdn 

StM-av ADDHcaMen ualno .026% active HM 4100 
1 liar cavers 200 sql 
mnventosqncim 28800 sqeidii n Convert eq « to sq todws muhply by 144 
Iklerconlans grams HM 4100 0.25 grmi 
1 sq ncti surlace contams HM 4100 (mg) 0 00088056 mg Omde quantity dHM 4IX VI grwnsMxiM by sqmcties covered. . 
^iply HM 4100 to food contact surlace once e monOi 
10 grams lood contact 1 to2 of eurlece 3 lanes o day ot 90 Isnesftnonlh smtote niutopkcsbon 
Total weight of food contacted 900 grams wmpte muMAcelion 
ronvMi wMght of food to Kg agkg drvirte above by 100(1 
«M> mg TM 4100/kg food 0 00064506 ppm divida tobd mg of HM 41X by w«9X of tood conlaetad 
<M>inppb 064506173 ppb mdhpfyby 1X0 to convert to ppb 
DC **r.onsijmptKto value 0 01 00064506? ppb imMpIv above by coiwiimplinn vahia 

0 01753656 ppb knpurty at 13 % maximum 
001446750 ppb Impunty at 15% Maximum 
000269352 ppb Impunty at 3% Maatwn 

Page 7 of 10 



Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1) 

Vinvl Tubiwi fTvoon) for Trantlef of beveraoea In lowttain devtccs 
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Guidance for Industry: Preparation of Premarket Submissions for Food Contact Substances: Chemistry 
Recommendations 

Link:http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatorvlnformation/lngr 
edientsAdditivesGRASPackaging/ucmOSlSlS.htmftaivti 

APPENDIX IV. CONSUMPTION FACTORS, FOOD-TYPE DISTRIBUTION FACTORS, AND EXAMPLE OF 
EXPOSURE ESTIMATE CALCULATIONS 

This appendix summarizes packaging data recommended by FDA for evaluating exposure to FCS. An 
example of how these data are combined with levels of an FCS in food also is presented. A more 
complete discussion of the source of these data and their use in exposure calculations is presented in 
Section II.E. 

TABLE I - CONSUMPTION FACTORS (CF) 

Package Category CF Package Category CF 

Glass 0.1 Adhesives 0.14 

Metal- Polymer coated 0.17 Retort pouch 0.0004 

A. General 
Metal- Uncoated 0.03 Microwave susceptor 0.001 

A. General 
Paper- Polymer coated 0.2 All Polymers'"' 0.8 

Paper- Uncoated and clay- 0.1 Polymer 0.4 
coated 

Polyolefins 0.35"" PVC 0.1 

-LDPE 0.12 -rigid/semirigid 0.05 

-LLDPE 0.06 -plasticized 0.05 

B. Polymer 
-HDPE 0.13 PET'"-"^ 0.16 

B. Polymer 
-PP 0.04 Other Polyesters 0.05 

Polystyrene 0.14 Nylon 0.02 

EVA 0.02 Acrylics, phenolics, etc. 0.15 

Cellophane 0.01 All Others'"' 0.05 

'"^Originates from adding CPs for metal-polymer coated, paper-polymer coated, and polymer (0.17 + 0.2 
+ 0.4 = 0.8). 

""Polyolefin films, 0.17 (HOPE films, 0.006; LDPE films, 0.065; LLDPE films, 0.060; and PP films, 0.037). 
'"'PET-coated board, 0.013; thermoformed PET, 0.0071; PET carbonated soft drink bottles, 0.082; 

custom PET, 0.056; crystalline PET, 0.0023; PET films, 0.03. 
'"''A CF of 0.05 is used for recycled PET applications (see the document entitled "Points to Consider for 
the Use of Recycled Plastics in Food Packaging: Chemistry Considerations"). 
'"'As discussed in the text, a minimum CF of 0.05 will be used initially for all exposure estimates. 
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TABLE II - FOOD-TYPE DISTRIBUTION FACTORS (fr) 

Package Category Food-Type Distribution (ft) 

Aqueous^"^ Acidic'"^ Alcoholic Fatty 

Glass 0.08 0.36 0.47 0.09 

Metal- Polymer coated 0.16 0.35 0.40 0.09 

Metal- Uncoated 0.54 0.25 o
 

b
 

0.20 
A. General Paper- Polymer coated 0.55 0.04 o

 
b
 

0.40 

Paper- Uncoated and clay-
coated 

0.57 0.01^"^ 

o
 

d
 0.41 

Polymer 0.49 0.16 o
 

b
 

0.34 

Polyolefins 0.67 0.01^''^ O.Ol" 0.31 

Polystyrene 0.67 0.01^''^ O
 

b
 

0.31 

-impact 0.85 O.Ol'"^ 0.04 0.10 

-nonimpact 0.51 0.01 0.01 0.47 

Acrylics, phenolics, etc. 0.17 0.40 0.31 0.12 

PVC 0.01^"^ 0.23 0.27 0.49 

B. Polymer 
Polyacrylonitrile, ionomers, 
PVDC 

0.01^"^ 0.01^"^ O.Ol'*"^ 0.97 

Polycarbonates 0.97 1 
O

 
6
 O.Ol'"^ O.Ol'"^ 

Polyesters 0.01'"^ 0.97 O
 

b
 

O.Ol'"^ 

Polyamides (nylons) 0.10 0.10 0.05 0.75 

EVA 0.30 0.28 0.28 0.14 

\A/ax 0.47 0.01^"' o
 

b
 

0.51 

Cellophane 0.05 

o
 

d
 o

 
b

 
0.93 

'°^For 10% ethanol as the food simulant for aqueous and acidic foods, the food-type distribution factors 
should be summed. 

""^1% or less 
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